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CHATTER 1 


Of the MINERAL SUBSTANCES which the 
Barn WarzRSs bring up with them 


out of the Earth. 


\HE Origin and Courſe of the 
Barn Wares being unknown, 


we are deprived of thoſe Helps in our 


Search after their conſtituent Principles, 
which an Examination of the Subſtances 
they run through would afford. For as 


all ſuch Waters derive their Virtues from 
B the 
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the Bodies they diſſolve during their 
Continuance in the Bowels of the Earth, 
or from the Steams of fermenting Mi- 
nerals with which they are there impreg- 
nated ; an Inveſtigation of this Kind is 
too eſſential and too uſeful a Part of the ir 
Analyſis not to be regreted, when we 
are deprived of its Aſſiſtance. But this 
Defect in the preſent Enquiry is how- 
ever, in ſome Meaſure, ſupplied by the 
following Subſtances, which the Cur- 
rent of theſe Springs forces up from be- 
neath. 


Tux Firſt, is a very peculiar Sort of 
Sand, of a dark Grey Colour. It ap- 
pears to the Eye to conſiſt chiefly of 
{mall Chryſtals, like thoſe of common 
Sand, intermix'd with black ſhining Par- 
ticles, and Pieces, of a white chalky 
Earth. But when ſubmitted to a Che- 
mical Examination, we find in it an 
Alcaline Principle, Iron and Brimſtone. 


THE 


1 


Tk 1ft is evident from the violent 
Fermentation which Acids produce 
with it. 


Tut 2d from digeſting it for a few 
Days in pure diſtill'd Rain- Water, which 
will thence become poſleſs'd of all the 
Properties of a Natural Chalybeat : Or, 
if a Loadſtone is moved about in this 
Sand, ſeveral ſmall Particles of Iron will 
be attracted from thence by it. 


Tus 3d Ingredient which enters its 
Compoſition, viz. Brimſtone, is diſco- 
verable from ſtrewing a ſmall Quantity 
of this Sand on a red-hot Poker, where 
it yields a blue Flame, and a ſuffocat- 
ing Vapour : Or, from confining ſome 
of it in a Retort, whence the true acid 


Spirit of that Mineral may be obtained 
by Diſtillation. 


To this Sand ſucceeds a ſoft black 
Mud, of a ſtrong ſulphurous Smell; 


B 2 which 
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which yields by the betore-mention'd 
Proceſs, a conſiderable Quantity of a 
taſteleſs, limpid, fœtid Water, that fer- 
mented with neither Acids nor Alca- 
lies. The Neck of the Retort was 
lined with a fine ſtraw-colour'd Pow- 
der, which glitter d, was taſteleſs, and 
gave no blue Flame in Burning ; but 
the Vapour which aroſc from it was 
ſomething acid and ſuffocating. This 
Mud being rubb'd on Silver changes it 


black.+ 


Is ſome of the Spring and Summer 
Months, it is uſual to fee large black 
Cakes floating on the Surtace of theſe 
Waters. They have been ſuppoſed to 
be ſome bituminous Matter, but are, in 
Reality, a a Moſs g, as is evident by keep- 


ing a Part of them for a tew Hours in a 


+ Born the Sand and Mud are found in the Ciſterns, which 
are placed over the Springs of the ſeveral Baths, 
IT Mx. Ray in his Sin Stirp. Britannic. calls this Plant the 
Jeliy-Mos.—Conferva Gelatinoſa, omnium tenerrima & minima 
Aquarum limo innaſcens. 
Glaſs 
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Glaſs of common Water, which by waſh- 
ing off the Mud in which it grows, and 
that clots its Fibres together, gives them 
Liberty to expand, and to demonſtrate 
their being a Vegetable from their Fi- 
gure. By Diſtillation it produces the 
uſual component Principles of its Tribe; 
from whence, with its being commonly 
to be found in other Places +, it cannot 
be ſuppoſed to impart any peculiar Vir- 
tues to the Baru WaTrrs : But how far 
they are obliged to either of the two 
preceding Subſtances in this Reſpect, we 
ſhall have a more tit Opportunity here- 
after of ſhewing, when it is diſcovered 
of what Ingredients they are compoſed. 


+ Gaudat limo nigro tenero & pingui & in Foſſis purioribus 
pai:m circa Londinum obſervetur toto fere anno. 


Synop. Stirp, Britan. 
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HAP. II. 


Of the CHALVYBEAT PRINCIPLE 222 the 
Bath WATERS. 


HE Barn Wartexs have ever been 

deem'd Chalybeat ; and it is evi- 

dent they are ſo, as well from their 

Smell and "Taſte, as from the Phæno- 

mena produced in them by their Mix- 
ture with the following Materials, 


1ſt. Tu Water of each Bath, vis. 
the King's, Hot, and Croſs, inſtantly 
changed with Powder of Galls to a 
rich Purple. 


2d. Wirn a few Grains of pow- 


der'd Logwood, they at firſt ſtruck 
a reddiſh Purple, and in leſs than a 
arter of an Hour turn'd of a deep 

Violet. 
3d. 


3-1 


zd. Wirn Green Tea they acquir'd 
the ſame Colour as with Galls, but 
much fainter. 


4th. WIr H Pomegranate Bark, they 
became of a blueiſh Caſt, when placed 
in ſome Lights; and of a greeniſh 
Yellow in others, like thoſe change- 
able Silks, whoſe Colours vary ac- 
cording to the different Points of View 
they are obſerved in. 


sth. BaLausTIiNESF produced in 
theſe Waters a Colour, which at firſt 
reſembled that of Galls, but it after- 


wards alter'd to a greeniſh Hue. 


Tuzs: Changes which Galls and 


other ſimilar Subſtances excite in Mine- 
ral Waters, are held to be a ſure Crite- 
rion of their containing a Chalybeat Prin- 


ciple ; and Experiments of this Sort are 
commonly confined to a bare Demon- 


ſtration of its Exiſtence. But as it has 


+ Flowers of the Wild Pomegranate Tree. 


been 
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been found by frequent Trials, that ſuch 
Waters vary from the fainteſt Shade of 
Purpie to the deepeſt Black, in Propor- 
tion to the Quantity of this Ingredient, 
which they are poſſeſs d of; and as they 
require a larger or a ſmaller Quantity of 
Galls to bring them to their higheſt Tint, 
in the ſame Ratio; ſuch Experiments 
oy be conducted to a more uſeful Pur- 
pole, than that to which they are com- 
monly aſſigned: For it becomes a Mat- 
ter of no great Difficulty by preparing 
an Artificial Chalybeat Water, in which 
a known Portion of this Metal is diſſolv- 
ed, to determine how much of it exiſts 
in the Matural One: It being a neceſſary 
Conſequence of the above Obſervations, 
that where two Waters ſtrike the ſame 
Colour with equal Quantities of Galls, 
that each muſt contain the ſame Quan- 
tity of Iron. 


Ms, Monro, of Edinburgh, to whom 
the phyſical World is much obliged for 


many 


TY 


many uſeful and curious Diſcoveries, has 
in the third Volume of the Medical E/- 
ap, given us one on the preſent Sub- 
ject; in which he ſays, that in the Salt 
of Steel the Proportion of Iron is little 
more than a third Part, and that by diſ— 
ſolving one Ounce of it in twenty Ounces 
of Water, 142 Drops of which Solu- 
tion weigh 2 Drams, every ſuch Drop 
will contain , of a Grain of Iron. 


I xxerarED ſuch a Solution of the 
Salt of Steel, by diſſolving 240 Grains 
of it in 10 Ounces AverdupoisF, of Wa- 
ter, and found, by a very accurate Bal- 
lance, that 97 Drops of it, let fall from 
a ſmall Glaſs Tube, exactly weigh'd 
2 Drams. Theſe Drops were therefore 
larger than thoſe in Mr. Monro's Calcu- 
lation, and each of them contains 2 of 
a Grain of Iron. 


+ This is mention'd, becauſe in Mr, Monro's Solution, the Wa- 
ter was weigh'd by Troy Ounces. 


Ar 


2% 

Ar the ſame Time, a ſtrong Tinc- 
ture of Galls was alſo made, by digeſt- 
ing one Ounce of them in Powder, with 
a Pint of Rain Water, in a gentle Heat 


for ſome Days ; and with theſe Helps 
I proceeded in the following Manner, to 
diſcaver the Quantity of the Chalybeat 
Principle, with which the Batu Wa- 
TERS are impregnated. 


I proP'D the Tincture of Galls from 
a ſmall Glaſs Tube, in different Quan- 
tities, into Pint Glaſſes, of the ſame 
Shape and Thickneſs ; and then imme- 
diately fill'd them with the Water as it 
came hot from the Pump. It was found, 
by repeated Trials, that 10 Drops of 
this Tincture were the preciſe Number, 
which brought the Water of the King's 
Bath to its higheſt Tint ; and that five 
Drops were ſufficient for this Purpoſe 
in thoſe of the Hot and Croſs Baths. 


THE 


[ 11 
Tux Water of the King's Bath ſtruck 
a warm, rich, roſy Purple; - the others 


only differed from it in their Shades 
being lighter. 


To imitate the Colour of the King's 
Bath-Water, two Drops of the Soluti- 
on of Iron above-mention'd, added to 
three Pints of pure Rain Water, were 
ſufficient. For thus an artificial Cha- 
lybeat was prod uced, one Pint of which 
ſtruck, with 10 Drops of the Tinc- 
ture X Galls, a Purple, from which 
that of the Natural One was not to 


be diftinguiſh'd, but by the Warmth 
and Richneſs of its Tint. 


IT appears therefore from the preced- 
ing Experiments, that the Chalybeat 
Principle in a Pint of the King's Bath 
Water, is equal to the Quantity of Iron 
contain'd in two Thirds of a Drop of 
the Solution; which, by Calculation, 
comes out to be b of a Grain nearly ; 

and 


E 
and as the Waters of the Hot and Croſs 


Baths are but of Half its Strength, there 


is in a Pint of either of theſe only 775 
Part of a Grain. 


Tris Diſcovery, at firſt Sight, may 
ſeem prejudicial to their Reputation; but 
it would be doing the higheſt Injuſtice 
to theſe Waters, ſhould we attempt to 
explain their Virtues from only a Part 
of their Compoſition; or attribute to one 
Ingredient, what reſults from the happy 
Combination of Several. Beſides, this 
ſeeming Prejudice will be entirely re- 
mov'd, if it be conſidered, that the 
ſame Method of Inveſtigation being 
applied to other Chalybeat Waters, 
ſhews they are all impregnated with this 
Principle, in a Degree infinitely inferior 
to what might be imagined. 


SHOULD Wwe not alter our Opinion of the 
Powers of Steel Medicines from hence? 
And conclude, asNaturedealsthisMineral 


out 


[ x3 ] 
out ſo ſparingly, inhermoſt ſanative Com- 
poſitions, that its Efficacy depends far 
leſs on Quantity than the common 


Uſage of preſcribing it ſuppoſes. 


Ir has been ſaid, that the Chah bent 
Principle of the Bath Waters 1s lane; : 
that they looſe it by keeping ; and thro' 
its Eſcape, become vapid and eftcte. 
The Falfity of which Poſition will be 
ſhewn by the following Experiments. 


1. Having filld a large Bottle 
at the Pump of the King s Bath; a 
wet Bladder emptied of its Air and 
with its Surface well oil'd, was tied 
cloſely over its Mouth; alice a Time, 
the Bladder became diſtended: and the 
Vapour which was thus collected, be- 
ing gathered into a large Bubble, was 
ſunk to the Bottom of a Glaſs which 
contain'd a weak Tincture of Galls. 
Upon running a Pin into that Part of 


the Bladder, where this Vapour was, 
it 
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it ruſh'd out with conſiderable Noiſe, 
produced great Agitation in the Li- 
quor, and fill'd it with Blebs of Air, 
which burſt as they arriv d at its Sur- 
face; but excited no Alteration in 
its Colour, or ſhew'd the leaſt Marks 
of a volatile Chalybeat. 


2. A LARGE Quantity of the King's 
Bath Water was diſtill' d from a Re- 
tort, in whoſe Neck a Hole was 
made, thro' which its more volatile 
Parts might eſcape ; over this Hole 
was placed a Piece of ſpungy Paper, 
that had been ſoak'd in a ſtrong Tinc- 
ture of Galls. The Paper was roll'd 
up into a conical Shape, and cover'd 
with a Glaſs Bell, which condenſed 
thoſe Vapours which aroſe in the 
Diſtillation, and return'd them again 
upon it. The Conſequence of this 


Experiment was, that tho' the Paper 


became thoroughly wet with the Va- 
pour, yet it was changed to neither a 
Purple or a black Colour. 3. I 
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3. I rur into a Receiver a few 
Fragments of a Gall Nut, and diſ- 
till'd the Water of the ſame Bath in- 
to it from a Glaſs Retort, having 
firſt of all well ſecured their Junc- 
tion by Cement and wet Bladders. 
The Water which was thus diſtill'd, 
remain'd entirely free from any the 
leaſt Tint, which could raiſe a Suſ- 
picion of its being impregnated with 

Iron. 


Tux receiv'd Notion therefore, that 
the Bath Waters contain a Yolatile Cha- 
lybeat Principle, is without Foundation. 
Surely its Effects muſt have appear'd in 
one or other of theſe Trials, either of 
which was ſo ſuſceptible of demonſtrat- 

ing its Exiſtence: For one Drop of a 
weak Solution of Iron tinctur'd the 
Fluids of the firſt and third Experiments 
with a very diſtinguiſhable Purple, and 
being poured on the Paper which was 


uſed in the Second, (after it was dry) 
gave 
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gave it a Blackneſs equal to what it 
would have acquir'd, had it been dip- 
ped in Ink. 


Bur it may be aſked, if the Chaly- 
beat Principle of the Bath Waters is not 
volatile, and does not fly off from them; 
why do they looſe their Power of ting- 
ing with Galls by being kept? The fol- 


lowing Experiments will tell us. 


Two Florence Flaſks were filled 
with this Water, and their Noſes in- 
verted into Decanters of the ſame. 
One of the Flaſks was quite full ; the 
other had an Air Bubble left on its 
Surface of two and + Inches Diame- 
ter. After 24 Hours, each was ex- 
amined with Galls. The Water in 
the Flaſk where the Air Bubble was 
left, ſhew'd ſcarcely any tinging Pro- 

rty ; but that in the other, which 


was quite fill'd, ſtruck immediately a 
vivid 


1 


vivid Purple, nearly equal to what it 
gives when juſt taken from the Pump. 


Hence we ſce the Water is depriv'd 
of this Power by a bare communyca- 
tion with the Air; and that, eyen when 
it is preſerved in ſuch a ſituation as ren- 
ders the eſcape of its Chalybeat Prin- 
ciple impoſſible. It would be abſurd to 
ſuppole this could paſs thro' the Pores 
of the Glaſs; or granting 2 to be ca- 
pable of obtaining ſuch a paſſage, 
twill be a matter of the utmoſt diffi- 
culty to explain, why it did not leave 
the Waters in cach Flaſk alike ? 


Ir 1s to the Air thercfore alone, that 
{uch alterations are to be attributed, 
which, {to uſe the words of a very 
judicious Writer +) © by its inceſſant 
* claſtic Action, promotes ſome degree 


+ See Dr. Hazrs Experiments on Steel Waters, Sc. Page 105. 
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© of Agitation or Ferment in the Wa- 
© ter, cauſing the mineral Particles there- 
by to diſintangle themſelves from the 
© Water, and to coaleſce into new Com- 
© binations of ſo much larger Size as 
© diſqualifties them to be any longer 
© ſuſpended in the Water; they then 
« precipitating to the bottom and ſides 
© of the Bottles, partly in the form of 


2 yellowiſh Ocre, and partly in cloudy 
© Flocks or Thrumbs. 


 Wurxs theAir is ſecluded, no change 
of this kind enſues; nor does it happen 
toa Water with which ſome acid Spirits 
have been mixed ; theſe being repug- 
nant to any putrid Agitation which that 
reſtleſs Element can excite 4. Beſides it 


t Acid Spirits, beſides their Power of preventing any putrid 
Agitation in the Water, bave ſtill a further one which greatly 
contributes to preſerve its tnging Properties, and that is their 
keeping the Chalybeat Principle ſuſuciently diſſolved, attenua- 
ted, and mixed with the Water: And hence, by dropping Spirit 
of Sulphur, or Spirit of Vitriol, into the Bath Waters, I have 
preſerved their tinging Properties (or a great length of Time, 
tho' the Bottles in which they were kept have been corked only 
in a common manner. Witt: eie acid Spirits, the Waters 


are intirely deprived of them m iew Days. 
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is a Fact, that when the Bath Waters 
have loſt their tinging Properties, they 
will acquire them again after they have 
undergone a thorough Fermentation; 
which it would be impoſſible they could 
do, was their Chalybeat Principle vo- 


latile. 


War theſe Waters principally loſe 
when they are withdrawn from their 
Spring, is their Elementary Fire. 


I rap a Glaſs Veſſel made of a 
Globular ſhape, from whence aroſe 
two Tubes, the one Capillary, the 
other of ; of an Inch diameter, and 
both of three Inches in length. 
This Veſſel was fill'd with the Water 
of the King's-Bath, taken hot from 
the Pump, to the top of each 
Tube; the larger of which was then 
covered with a piece of Gold-Beater's 
Skin, and ſome Putty, which ſepara- 
ted its Contents from all contact with 

C2 the 
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the external Air. By the next Morn- 
ing the Water in the Capillary Tube 
had funk 2 and + Inches nearly, and 
required fix Grains of the ſame 
Water (which was cold) to raiſe it to 
the Height it was firſt at. 


HENSE we fee the Bath Water in- 
creaſes in its ſpecific Gravity, as this 
Principle flies oft from it ; and that its 
particles approach nearer to each other, 
and the whole volume of the Fluid is 
condens d. Which alteration in the 
Arrangement and Mixture of its com- 
ponent parts, join'd to the loſs of this 
Ztherial Fire, is probably the reaſon 
why its Virtues can never be reſtored, 
when it is once grown cold. 


Tur Heat of the ſeveral Baths, as 
taken by Farenheit's Mercurial Ther- 


mometer, is as follows: 


Tur Water of the King's-Bath, 
where 


|. 22-1 
where it is of the greateſt Warmth, 
raiſes the Mercury to 103 degrees; and 


ſinks it from thence, in its cooleſt Part, 
to 100, 


Tarr Thermometer ſtands in the Hot- 
Bath at 100, or 101. 


Tux different degrees of Heat in the 
Croſs-Bath, are 93 and 94. 


Tux Heat of the Queen's-Bath, is 
from 99 to 98. 


Tus Waters which are pump'd up 
from the Ci/terns of the ſeveral Baths for 
Drinking, and which are convey'd thro' 
Pipes immediately from their Source, 
were found to be of various Degrees of 

Heat, at different times of Trial. 


Tus the Water which flows from 
the Pump of the Croſs-Bath, has de- 
ended from 110 degrees, thro' all the 

G4 inter- 
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intermediate ones, to 105. — That of 
the Hot-Bath, from 116 to 112.— 
And the Water of the King's-Bath 
Pump, from 116 to 114. 


- Ir is uſually thought, that the Bath 
Water retains its Heat longer than com- 
mon Water heated to the ſame degree ; 
but it did not appear to do ſo, by the 
moſt accurate Experiments that could 
be made, 


Ir were to be withed among 
the ſeveral conveniences of Bathing 
and Pumping which the different 
Heats of theſe Baths afford, that we 
had a Yapour Bath; or a contrivance 
to let out the Steam of the Water (to 
which an artificial Heat might be given 
where the natural one was inſufficient) 
on any part of the Body whence Ob- 
ſtructions were to be removed. The 
Advantages of ſuch an Application are 
much ſuperior in many Caſes to the 

com- 
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common methods of Pumping, and 


are attended with none of its Incon- 
veniences. 


Taz amazing Power of warm Va- 
pour has been abundantly ſhewn by 
its effects in Papin's Digeſten, where 
the hardeſt Bones are in a few moments 
rendered ſoft and pappy ; but a {imple 
Experiment is ſufficient for our purpoſe, 
to demonſtrate how much more pene- 
trating and diflolvent Water is when 
thus rarehed, than in a more condenſed 
ſtate, tho poſſeſs d of the greateſt Heat 


it 1s capable of attaining, 


PuT a ſmall quantity of Salt of 
Tartar into a Glaſs Pan, and tye a 
piece of dry Bladder over its Mouth : 
Now boiling Water may be for a 
long time poured on this Bladder, 
without getting through its Pores ; 
whereas the Steams of ſuch Water 
gain an immediate admiffion, which 

C 4 they 
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they demonſtrate by diſſolving the 


Salt almoſt as ſoon as they are 
applied. 


Tus Inconveniences of Pumping, 
proceed from the Weight and Preſſure 
of the Watcr, which (together with its 
Heat) excite a vibratory and impulſive 
motion in the obſtructed Veſſels, that 
puſhes forward their ſtagnant Contents. 
If theſe are liquid enough to paſs the 
bounds of their confinement, Succeſs 
will attend the application. But 
where they are too viſcid ; where they 
are endued with an acrimonious Diſpo- 
ſition; where the Conſtitution of the 
Patient is hot and feveriſh; or at leaſt 
in that ſtate at the time of uſing the 
Pump, an Inflammation of the Part muſt 
be the conſequence ; which, if great 
care be not taken, is followed by a Ge- 
neration of Matter, whoſe moſt fa- 
vourable termination calls for the 


Carſlic or Inciſion-Mnife. 


Bur 
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Bur none of theſe 1//s can proceed 
from the Yapour Bath: It removes 
Obſtructions by diſſolving the hardened 
Juices which form them, and not by 
ſtimulating the Veſſels to puſh them for- 
ward thro' narrower Paſſes into the 
wider Roads of Circulation. The Par- 
ticles of Water 1n this attenuated ftate, 
find an entrance thro” the Pores which 
is denied them in any other ; and by 
the relaxing Quality which theſe Va- 
pours poſſeſs, they open an eaſy paſ- 
ſage thro the Skin for the obſtructed 
He umours, While they liquify them fub- 
fciently to make their eſcape. 


CHAP. 
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CHAP. UL 


WY the SULPHUREOUs PRINCIPLE in the 
Batu WATRRSs. 


T is a controverted Point, whether 

or no the Bath Waters are impreg- 
nated with Sulphur. Probably the in- 
diſeriminate uſe of that Term, and of 
common Brimfone, has been the oc- 
caſion of this diſpute. The latter is 
only applicable to a particular Mineral, 
whoſe Characteriſtics are its yellowiſh 
colour; its great Inflammability ; its 
burning with a blue Flame, and an 
acid ſuffocating Vapour : Whereas the 
former ſhould be underſtood in a much 
more extenſive Senſe, ſo as to compre- 
hend all anctuous Bodies in general. 
And hence, if any ſuch can be diſco- 
vered in theſe Springs, it has all juſt 
right to be called their ſulphureous 


Prin- 
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Principle, how much ſoever it may dif- 
fer from common Brimſtone. 


Ir has already been ſhewn that this 
Mineral exiſts in the Bath Sand; but 
whether it actually enters the Com 


Ia 
ſition of the Waters, is what I ſhall here 
endeavour to decide. 


I JUDGED that the moſt likely Means 
of Succeſs would be to make artificial 
Brimſtone Waters, and to add a diver- 
ſity of Mixtures to them, and to the 
Bath Water at the ſame Time : It would 
be thus eaſy to difcoyer how far the 
Phznomena produced in each agreed; 
and conſequently whether the natural 
Water was impregnated with the ſame 
Ingredient as the artificial one, or not. 


Wirz this View, therefore, there 
was prepared two ſorts of Brunftone 
Waters. The jr//, by melting the 
Flowers of Brimſtone with Salt of Tar- 

tar 
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tar, which together conſtitute a mixed 
Body that readily diſſolves in Water, 
The /econd, by pouring common Spring 
Water on pounded Stone Brimſtone, and 
returning it on again after it had ſoak'd 
through, till it became ſufficiently ſa- 
turated with that Mineral. 


To equal quantities of theſe Fluids, 
there were added 30 Drops of a Solution 
of Sublimate in diſtill'd Rain Water; 
and at the ſame Time a like Number 


were dropp'd into that of the Bath. 


NuwMBER I. Or the Water prepa- 
red with Brimſtone and Salt of Tar- 
tar, changed inſtantly to a fine 
Orange Colour: Afterwards it grew 

thick, and let fall a yellowiſh Sedi- 
ment; which being dried, was flung 
on a red-hot Iron, where it burnt 
with a blue Flame. 


Nun 2, Or the artificial Wa- 
ter 
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ter made from Brimſtone alone, ap- 
eared of a beautiful Pearl when 
held from the Light; but oppoſite 
to it of a Straw Colour. On ſtand- 
ing it became opake and milky, and 
a fine white Powder precipitated 
which burnt blue on a hot Iron. 


Tar Bath Water ſhewed no al- 
teration at firſt from this Mixture : 
But at length a Scum aroſe, and co- 
ver d its Surface, which reflected an 
infinite Variety of the moſt beautiful 
Colours. 


From this Claſs of Experiments, we 


find that the Bath Water bears no 
kind of Similitude to the artificial ones: 
We ſhall therefore examine them with 


a Solution of Ruiickſe lder in Agua Fortis, 
added to each in the ſame Quaatity as 


before. With this: 


NuMBkR 1, became firſt of an 
Orange 
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Orange, and afterwards turn'd to a 
Pearl Colour. Its Precipitation, 


which was of a Cream, yielded a 
weak blue Flame in burning. 


NumBER 2. became milky. In a 
fide Light the Mixture had a 
blueiſh Tint ; in an oppoſite one, a 
faint Yellow. The Powder which 


was depoſited at the bottom of the 


Glaſs, was white, and burnt blue. 


Tus Bath Waters reflected a fine 
bright Orange. Its Sediment was 
of the fame Caſt, and ſhewed no 


Signs of Inflamability. 
W here find ſome Reſemblance be- 


tween the Bath Water and Number 1, 
which conſiſts in their both firiking 
pretty nearly the ſame Colour : But as 
this is owing to the alcaline Principle 
that each contains, as will be ſhewn 
when we come to treat of the Salts and 


Earths 
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Earths which are in the Bath Waters; 
it muſt not from this Similarity alone 
be concluded that they are both impreg- 


nated with the ſame ſulphureous In- 
gredient. 


A THIRD Trial was made on each of 


theſe Waters with a Solution of Silver 
in Aqua Fortis. 


Ix Number 1, the Liquor at top 
was of a dirty White, at bottom of 
a dark Brown. The Precipitation 


was of a greyiſh Colour, and burnt 
with a pale Blue. 


In Number 2, the Fluid was dark 
and muddy. A black ſhining Pow- 
der ſubſided, which flamed with a 


vivid Blue. 


In the Bath Water, dark Clouds 
were inſtantly form'd, which gradu- 
ally becoming black, at length de- 

{cended 
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ſcended and formed a Sediment of 
the ſame Colour. This black Mat- 
ter gave no Flame on a red-hot Iron, 
but ſmoak'd much, and turn'd to 
a Calx. 


All theſe Waters agree here in one 
particular, which is the Blackneſs they 
give to the Silver that's precipitated. 
This we know is one of the properties 
of common Brimſtone ; it is owing to 
the acid part of that Subſtance ; and 
other Mineral Acids are capable of pro- 
ducing the ſame. Thus if pure diſtill'd 
Rain Water is well ſaturated with com- 
mon salt that has been purified for Uſe, it 
changes the Silver which it precipitFtes 
equally black with the above-mention'd 
Waters. It does not therefore follow 
from this Experiment alone, without 
the aſſiſtance of other concurrent Proofs, 
that the Bath Water is impregnated with 
common Brimſ/one. But upon the whole 
the contrary is to be concluded, ſeeing 

118 
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its Precipitations have no where in theſe 
trials produced the genuine and diſtin- 
guiſhing Characteriſtics of that Mineral, 
vis. a blue Flame and a ſuffocating acid 
Vapour. To which we may add, that 
no alterations are produced in the Bath 
Waters with Fail Acids; whole well 
known property it 1s to precipitate this 
Body trom the Menſtruum in which it is 
diflolv'd, and at the ſame time to oc- 
caſion a molt fœtid diſagreeable ſmell. 
Neither does their Reſiduum (the ſolid 
contents of the Water obtained by 
evaporation) when flung on a red-hot 
Iron, or on live Coals, give any caule to 
ſuſpect the contrary; which it mot 
certainly would do, was ever fo ſmall 
a portion of real Brunſtone mixed 
with it. 


As this Mineral therefore does not 
enter into the compoſition of the Bath 
Waters, I ſhall proceed to another ſpe- 
cies of Enquiry by which the Nature and 

D Ex- 
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Exiſtence of their true ſulphureous 
Principle will be diſcover'd and aſcer- 


tained. 


Oxz. dram of Salt of Tartar, and 
four drams of the Reſiduum of theſe 
Waters, were ground together into 
a powder, and kept in a Crucible 
over a ſtrong Fire 'till they grew 
quite hot. This powder was im- 
mediately flung into a Florence 
Flaſk, which contained about half 
a pint of pure rectified Spirit of 
Wine. The Spirit quickly became 
tinged, of a rich golden Colour, 
and acquired, by digeſtion in a Sand 
heat, a grateful fragrancy of Smell, 
with a hot, pungent, Spicy Taſte. 


Tx1s Experiment was made in imita- 


tion of the 154th Proceſs in Boerhaave's 
Chemiſtry; where he ſhews the me- 
thod of diſſolving common Brimſtone 


in Alcohol or highly rectified ſpirit of 


Wine: 
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Wine: To which Solution, the Tincture 
here obtained bore a perfect reſemblance. 


In thoſe Deductions which that great 
Chemiſt has drawn from this Proceſs, 
he obſerves, that Sulphur (by which he 
means common Brimſtone) muſt firſt be 
opened by an Alcaly before it will diſ- 
ſolve in the Spirit. That this Subſtance 
frequently lies concealed in many Fol- 
ſil Bodies, from whence Tinctures have 
been extracted, and impoſed on the 
World for the moſt valuable Metallic 
ones. An Inſtance of which he gives 
in one which was boaſted to have been 
made from Gold, and concludes with 
an Obſervation preventive of ſuch im- 
poſitions. As ſoon (ſays he) as a Heil 
ful Artiſt di liſcovers that a fixed Alcaly is 
employ'd in making them, he knows os 
muſt proceed from Sulphur. + Con- 


+ Simul ac enim cognoſcitur Alcali requiri ad eaſdem confi- 
ciendas, peritus Artifex ocyus cognoſcit de Sulphure naſci. 


D 2 ſequently, 
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ſequently, the Tincture here obtained 
from the Reſiduum of the Bath Wa- 
ters, muſt proceed from a ſulphure- 
ous Principle of one kind or other 
which it contains. But that this is not 
common Brinſtone is evident from hence, 
that when diſtill'd Vinegar was added 
to this Tincture, no offenſive ſmell was 
produced; nor did any thing precipi- 
tate which was poſſeis d of its properties. 
Whereas, if the ſame Acid be mix'd 
with the golden Tinctu e of the belore- 
mention'd Proceſs in ber haave s Che- 
miſtry, there ſoon ariſes a fercoraceous 


Odour, and that Mineral ſubſides. 


Tux ſulphurcous Principle therefore 
which is contained in the Reſiduum ot 
theſe Waters bears only this reſem- 
blance to common Brimſtone, that they 
both give a like Colour to ſpirit of 
Wine. 


Now if we cenſider the Compoſition 


of 


E971 
of that Foil, we ſhall find it is only 
one of its conſtituent Ingredients+ 
which is capable of producing this 
effect. Neither its Alcaly, nor its 
Acid Spirit are in any degree equal 
to it, and therefore it muſt be its Bitu- 
minous Part, or as M. Homberg ex- 
preſſes it, le vrai ſouffre du 7 
commun, to which this alteration of Co- 
lour is to be attributed. 


PROBABLVYV the ſulphureous Prin- 
ciple of theſe Waters may conſiſt 
of ſuch a Bituminous Matter. The 
preceding experiment favours ſuch a 
ſuppoſition; and the ſubſequent ones 
will, I preſume, confirm it. 


1. If a large quantity of the Bath 


Water, as 50 or 60 Gallons, be eva- 


+ Brimſtone conſiſts of an Alcaline Part, an Acid Spirit, and 


a Bituminous Matter. Jide, Eſſai de L'Analyſe de Souffre Com. 
Memairs de L' Acad. Royal, An. 1703. 
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porated with a very flow fire nearly 
to a dryneſs, or 'till only a Quart or 
three Pints of it be left ; this remain- 
der being poured off from the carthy 

ts, which the operation has col- 
lected, and paſſed thro' filtrating pa- 
er, appears in reſpect of its Colour 
ike Mountain Wine, and, in its 
Smell, reſembles the Balſam Tolu. 


2. IF an equal quantity of pure 
ſpirit of Wine be poured to this An- 

er- colour d Water, the mixture im- 
mediately becomes turbid and milky, 
and continues ſo 'till the precipitation 
of a faline uncryſtaliz'd Maſs re- 
ſtores it to its original tranſparency 
and colour : The latter being now 
render d fainter by the diviſion of the 
Stlpbureous Matter, which produced 
it, through the additional quantity 
of the Spirit of Wine, 


3. Wren 
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Wurd this faline Maſs has 
entirely ſubſided, decant the clear 
Liquor and gently evaporate it. The 
Vapour which at firſt ariſes is highly 
pertum d, but grows leſs ſo in propor- 
tion as the Spirit of Wine diminiſhes. 
When this is entirely exhaled the 
Watry part of the Mixture recovers 
its former Bal/amic ſmell, and being 
at length, totally Shea away in 
Steam, there remains a thick ſoapy 
Liquor, like common Oil, of a 
hot, aromatic, pungent Taſte ——m 
a orateful fragrancy, and of a dark- 


brown Colour. 


Tus is the ſulphureous Principle of 
the Bath Waters. It's an exceeding 
fine aromatic Balſam, entirely diſſimi- 
lar from common Brimſtone, which 
has hitherto been ſaid to conſtitute this 


part of their compoſition, 


IT 1s impoſſible to determine the 
D 4 pre- 
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preciſe quantity of this Principle in 
any aſſign'd Portion of the Water, 
becauſe much of it flies off during the 


ſeverai Evaporations which are neceſſary 
to collect it. 
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HK. IV. 


Of the Saline and EARTH Y PRIxer- 
PLES of the Bar WaTERs. 


ATER is fo ready and ſo uni- 

verſal a Solvent for all the va- 
rious ſpecies of Salts, that there 1s 
hardly ever found a Spring ſo pure, but 
ſome one or other of this Claſs of Bo- 
dies make a part of its contents. Mi- 
neral Waters eſpecially are never free 
from ſuch Ingredients. Among them 
there are ſome which derive their whole 
Virtue from hence; and indeed it 
would be hard to conceive how without 
ſuch aſſiſtance they could lay claim to 
that Appellation, or be productive of 
any Medicinal effects. 


Tus 
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Tux kinds of Salt which ſuch Wa- 
ters contain are diſcoverable by two 
methods of examination. The firſt 
conſiſts in the addition of peculiar Sub- 
ſtances to the Water, from whence cer- 
tain effects enſue that characterize the 
Salts which produce them: And the 
ſecond, in evaporating it to a drynels, 
or till only an Earthy matter remains, 
from whence the Salts are afterwards to 
be ſeparated. 


Bur introductory to theſe Inveſtiga- 
tions, it may not be improper in this 
place to premiſe a ſhort and general 
Hiſtory of the different Species and Pro- 
perties of Salts ; which, tho' unneceſſary 
to many Readers, may yet be of ſuch 
uſe to others, whole knowledge in 
Chemiſtry is of ſmall extent, that with- 
out it, the following account of the Salts 
which are diſcovered in the Bath Waters 
would be perfectly unintelligible. 


SALTS 
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SgALrs, then, are defin d to be Foſ- 
fil Bodies, fuſible by Fire, and con- 
gealable again by Cold into little 
Glebes or Cryſtals; ſoluble in Wa- 
ter ſo as to diſappear therein, and 
impreſſing a ſenſation of Acrimony 
on the Tongue. ＋ 


„ 0 a 0%... © 


Tas definition is general, and takes 
in the chief properties of all Salts what- 
ever; but as there ſubſiſt very eſſential 
and peculiar differences among them, 
they have been aptly divided in- 
to three diſtin Claſſes, which are 
diſtinguiſhed by the terms, Acid, Alca- 
line, and Neutral. 


Tux properties of Acid Salts are 
their particular Taſte and Smell ; the 
fermentation they produce with alcaline 
and earthy fubſtances ; their diflolving 


+ Note on Beerbadt:'s Chemiſtry, by Shaw, Vol. 1. Page 104. 
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Metals ; and their ſtriking a red colour 
with the Juices of the Sun-Flower, 
Roles, and Violets. 


_ Aicaltgs are characterized by their 
maukiſh urinous Taſte ; by their effer- 
veſcing with Acids; by their precipi- 
tating Metals and other Subſtances diſ- 
ſolvd in them; by their readily 
uniting with Oils and Sulphureous 
Bodies; by their changing the Juices 
of the Sun-Flower, Roſes, and Violets 
green; and laſtly | by their diſſolving 


and running into a fluid ſtate when ex- 


poſed to the Air. 


Tux third Claſs of Salts which are 
term'd Neutral, are conſtituted by the 


union of the preceding ones, and when 


perfect, neither ferment with Acids nor 
Alcalies, or indeed poſſeſs any of their 
properties. They are alſo ſuthciently 
diſtinguiſhed. by their power of cryſta- 
lizing, or ſhooting into regular diſtinct 

forms, 
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forms, which belongs not to either of 
the others. 


As all Salts whatever are compre- 
hended under one or other of the pre- 


ceding Claſſes, and poſſeſs the peculiar 


Marks of their Tribe; they are in a 


great meaſure to be diſcover d by the 
following Experiments, as appears from 
their application in the preſent Enquiry, 


1. Having mix'd ſome Syrup of 
Violets with the Bath Water, it ſoon 
changed to a deep vivid green, 


2. WIr a ſolution of Quickſilver 
in Aqua Fortis it immediately be- 
came opake and yellow, and an 
Orange colour'd Powder precipi- 
tated, 


3. Acips cauſe no eſſerveſcence 
with the Water, but their acrimony 


1S 
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is greatly ſheath'd and deftroy'd 
by it. 


4+ NeiTHER with Alcalies is any 
fermentation excited, 


5. A SoLvuT10N of Silver in Aqua 
Fortis turns the Water Milky, and 
the Metal ſubſides. + 


From the two firſt of theſe Experi- 
ments we learn that the Water contains 
an Alcaly.—From the third, that this 
Alcaly is either but in a ſmall quantity, 
or that it is not of a very active nature, — 
From the fourth, that no Acid in a ſe- 
parate unmix'd ſtate has any ſhare in its 
compoſition,—And from the laſt, that 
Common Marine Salt makes a part of 
its contents. 


As the phznomenon produced in the 
+ The Waters of each Bath ſucw the ſame appearances. 


ſe- 
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„ 
ſecond Experiment admits only of the 


following ſolution, its explication there- 
fore becomes an evidence for the vera- 
city of that deduction which was drawn 
from it. For the Menſtruum in which 
the Quickſilver is diffolved being a 
a ſtrong Acid, is on its mixture with the 
Water changed to a Neutral State by 
the Alcaline Principle which exiſts there; 
and being thus ſo much alter'd from its 
original nature, it conſequently is now 
no longer capable of ſuſtaining that 
Mineral. 


To explain why Milky Clouds are 
generated in the Water by dropping into 
it a Solution of Silver in Aqua Fortis, 
and why from thence, together with 
the precipitation of that Meral, we con- 
clude it contains common Marine falt : 
It muſt be obſerved, that the two moſt 
perfect Metals, Silver and Gold, diſ- 
ſolve each in its own peculiar Menſtruum, 


fo as that the one is not in the leaſt af- 
tected 
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fected by what proves a ſolvent for the 
other, Thus Silver diſſolves in Aqua 
Fortis, but Gold does not. — Again, 
Gold diſſolves in Aqua Regia (a liquor 
made by the combination of Aqua For- 
tis with Marine Salt) but Silver is not in 
the leaſt acted upon by it. When 
therefore the ſolutiot of Silver is mixed 
with the Bath Water, the common 
Marine ſalt which is contained in it 
uniting itſelf with the Aqua Fortis, pro- 
duces that peculiar Menſtruum (the Aqua 
Regia) which acts only upon Gold: In 
which caſe, the Silver muſt neceſſarily 
be diſcharged from a Fluid now ren- 
der'd incapable of diſſolving it; and 
thus for a time it ſwims about in the 
Water, obſcurcs its tranſparency with 
Milky Clouds, and at length precipi- 
tates to the bottom of the Glaſs in which 
the mixture was made. 


Ir has been obſerved of Neutral Salts, 
het they aloge have the power of con- 
gealing 
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gealing into Glebes or Cryſtals; the 
figures of which being extremely diffe- 
rent, and each Salt always retaining its 
own peculiar Shape, this property be- 
comes one of the moſt diſtinguiſhing 
ſigns of their ſeveral Species. — Thus 
common Marine ſalt produces Cryſtals 
which are Cubes: Thoſe of Nitre are 
Pryſmatic : Thoſe of Alum Octogons; 
and ſo on of the reſt. 


Now to obtain the falts of a Mineral 
Water in this perfection, that from their 
proper ſhape it may be determined to 
what Claſs they belong, it is neceſſary 
to evaporate large quantities of it, 
that all the fluid part being diſper- 
ſed in Vapours, the Earthy and Saline 
ones may alone be left ; from whence 
the latter are to be ſeparated by digeſtion 
in warm diſtill'd Rain Water, which 
being filtred and gently evaporated till 
a fine ſkin covers its ſurface, muſt then 
be kept in a cool place, and thus the 

E Salts 
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Salts will in time be found cryſtaliz'd 
in their diſtinct figures. | 


I the Bath Water is treated accor- 
ding to theſe directions, it exhibits two 
ſpecies of Salts, whoſe forms are ele- 


gantly expreſs d in the following Plate, 
Fig. 1. 


Bur I ſhall defer the particular de 
ſcription of theſe for the preſent, to 
take notice of ſome phænomena which 
ariſe during the methods made uſe of 
to obtain chem. 


Wulle, oh Water, evaporates, its 
ts is continually covered by broad 
thin F lakes, which as they gradually in- 
creaſe in their weight by the addition 
of ſimilar particles, at * become 
too heayy to be ſupported; and by ſub- 
figing, give room for others of the like 
nature to ſuccced. The ſides alſo of 
aa Veſſel in which the evaporation is 


Per- 
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performed, are incruited with a hard, 
ſaline, white Matter, extremely pungent, 
and biting on the Tongue. 


Wu the Water is entirely exhaled, 
the Reſiduum conſiſts of the before- de- 
ſcribed Flaky ſubſtances, and (it the 
heat uſed during the Proceſs has been 
moderate) is of a brown Colour, has a 
loft ſoapy feel, and a Bal/amic ſmell. 
On the contrary, if the heat has been 
violent, it 1s depriv'd of all theſe pro- 

erties. The Ba/amic ſmell is not to 
5 perceiv d; its Floculi become brit- 
tle, and harſh to the touch; and 
change their natural brown for a ſnowy 
whiteneſs. Which alterations, are other 
inconteſtable Proofs of a Bituminous 
Principle that originally exiſted in this 
Reſiduum; by whoſe eſcape the above 


changes neceſſarily enſue. 


Tas Reſiduum has no diſtinguiſha- 
ble Saline taſte, but is rough and —_ in 
E 2 the 
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the Mouth. It ferments violently with 
Spirit of Vitriol, and other Acids; as do 
alſo thoſe Saline Concretions which ad- 
here to the ſides of the evaporating 
Glaſſes. — They raiſe no diſturbance 
whatever with Alcalies; and being di- 
geſted in pure, diſtill'd, Rain Water, 
they communicate to it the property of 
turning Green with Syrup of Violets. 


Such Appearances confirm thoſe con- 
cluſions, which were drawn from the 
changes the Bath Water underwent by 
the mixture of particular ſubſtances with 
it; and are further demonſtrations of its 
containing an Alcaline Principle. But 
whether this is a ſalt, or only an Earthy 
Matter inclining to that nature, we 
muſt be determined by the following 


Experiment. 


Lx a large quantity of the Wa- 

ter be evaporated till only a ſmall 
portion of it remains; this will be 
ex- 
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extremely ſalt, and if poured off 
from the Earthy parts, and exhaled 
to a dryneſs, we ſhall thus collect 
this principle by itſelf, and pretty 


free from every other addition. 


Tag Saline Maſs here obtained, 
neither ferments with Acids, nor pro- 
duces any change of Colour with 
Syrup of Violets: Nor does the 
white concretien which ſticks to the 
des of the evaporating Glaſſes, 
yield any other than a perfect Neu- 
tral Salt, when diſſolvd and cryſta- 
liz d; and its filter'd Solution 
ſhews no ſigns of Alcaleſcency.— 

Hence this Alcaline Principle does not 
conſiſt in a Salt, but in an Earthy 
Matter; of which we ſhall hereafter 
ſpeak more particularly. 


Ir has been obſerved, that there are 
Two Species of Salts in the Bath Wa- 
ters: The firſt of which reſembles in its 
figure Dr. Liſters Calcarious Nitre, 
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and is undoubtedly the ſame Salt.— 
+- Its Cryſtals are long and ſlender ; 
they conſiſt of four unequal fides, 
the upper and inferior being broader 
than the lateral ones. At one end, 
the Cryſtal terminates in Two Trian- 
gular ſurfaces, at the other, in TW O 
inclined Planes, Fig. 2. 


Tuls Salt is at firſt remarkably cool 
in the mouth, but impreſſes a ſtrong 
bitter taſte as it diſſolves. It's free from 
any acrimonious biting ſenſation; nor 
has it that nauſcous favour which the 
common purging Salts leavebehind them. 
Being flung into Milk which is near 
bothng, it curdles it, and produces a 
Whey. It terments gently with Spirit 


+ Salis Calcarii Cryſtalli tenues, longæque ſunt: iiſque mediis 
quatuor latera parallelogramma ſunt at fere inzqualia ; ex altera 
vero parte, ipſe mucro ex binis planis lateri!bus triangularibus 
ſoroiatur, ex altera & adverla parte dao plana quadrata habet, 
perpeiuo ad contrarium cum priare illa parte politum.—1 7 actatas 
az Funtibus Me dicatis Avglie. 
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of Vitriol, and yields a Gaſs, which 
ſmells like Aqua Fortis. It does not 
ferment with Alcalies, but turns Syrup 
of Violets of a faint green. Being 
flung on a red-hot Iron, it immediately 
melts, and runs into a fluid ſtate like 
Water, hiſſes, forms bubbles, and at 
length changes into a white Calx. On 
live Coals it produces the ſame appear- 
ances. If it's put before a Fire, or 
kept in a hot place, it loſes both its 
tranſparency and hardneſs; becomes 
white, and falls into a powder on the 
ſlighteſt touch. We confin' d a few 
Ounces of this Salt in a Glaſs Retort, 
and gave it a ſtrong Fire for ſeveral 
Hours. There at firſt came over into 
the Receiver a conſiderable quantity of 
a taſteleſs, inſipid Water, Which gave 
no Signs either with Acids, or Alcalies, 
or Syrup of Violets, of its being any 
other than a pure elementary Fluid. 
This was followed by a ſmall portion of 
an Acid Spirit. The Maſs which re- 

E 4 mained 
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mained in the Retort was an Alcaline 


Earth. 


A Solurio of this Salt, precipitates 
Silver diſſolved in Aqua Fortis; which 
Property 1s, I believe, not eſſential to 
it, but is owing to ſmall portions of 
Marine Salt, which in the Microſcope 
are ſeen adhering to its Cryſtals. 


"Ts this Marine Salt which makes the 
ſecond Species in the compoſition of theſe 
Waters, as is evident from its poſſeſſing 
the following ſigns.— Iſt, The Cubical 
Figure of its Cryſtals.— 2d, Its peculiar 
Salt Taſte.— gd, If the Oil of Vitriol is 
dropt on it, there ariſes an acid ſuffoca- 
ting Gaſs, or the true ſpirit of Sea Salt. 


In 56 cubic Inches, + or one Quart 


+ The Wine Gallon is ſuppoſed to contain 231 Cubic Inches, 
but from an Experiment made in 1688 before the Commiſſioners 
of the Exciſe, &c. it was found that the preciſe content of the 
Standard Wine Gallon kept in Gail/dhal/ was but 224 Cubic 


Inches. 
Wine 
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Wine meaſure of the King's-Bath Wa- 
ter, there is found both by its evapora- 
tion and diſtillation, 34 Grains of Reſi- 
duum. The proportion of the Water 
therefore to its fixt Contents, is as 417 
WT; 


TwENTY Grains of this Reſiduum 


diflolve in Rain Water, the other 14 


ſubſide. Hence the former are Salt, 
the latter Earth. 


Tus two ſpecies of Salt exiſt in 
the King's-Bath Water, under different 
proportions. The Neutral, being to 
the Marine Salt, as2 to 5 ; conſequently 
in a Wine Quart we have 5,714 Grains 
of the Neutral Salt, and 14,285 Grains 
of the Marine Salt. 


OxꝝE Quart of the Hot-Bath Water 
gave 30 Grains of Reſiduum; 17 of 
which were Earth, and 13 Salt. 


TRE 


— r . 
a ky 
* —— — K  - ww 


L 58 ] 
Tux fame quantity of the Croſs- 
Bath alſo left 30 Grains of Reſiduum; 


10 of which were Salt, and the remain- 


der Earth. 


TRE proportion therefore of the 
Fluid parts to the Solid, in both theſe 
Waters, is as 472, © to 1. 


Tas Water of the Hot-Bath contains 
a larger ſhare of the Neutral Salt, than 
the Croſs-Bath. 


ArrEx theſe Salts are entirely ſepa- 
rated from the Reſiduum, there re- 
mains an Earthy Powder of a white Co- 
lour, and a perfectly inſipid Taſte. 


Irs peculiar Nature will be diſcovered 
by the following Experiments. 


Iſt. Ir does not ferment with 
Oil of Tartar, or with any of the 
Alcaline Claſs. 

2d. Ir 
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2d. Ir gives a faint green to Sy- 
rup of Violets. 


3d. It ferments violently with Spi- 
rit of Vitriol, and all other Foſſil 
Acids. 


4th. ArrrR being calcin'd, it fer- 
mented more ſtrongly with Acids 
than before, but did not increaſe the 
Heat of common Spring Water, nor 


did any hiſſing or ebullition ſucceed 


on their Mixture. 


5th. ILAppzyp to this Earthy Mat- 
ter a little Borax and Tallow, and 
then placed it in the Heat of a Wind 


Furnace for ſome Hours. When 


the Maſs had grown cold, and was 
pounded, the Loadſtone drew ſeye- 
ral ſmall particles of Iron from it. 


From theſe Experiments we may 


with certainty conclude, that the Earthy 
part 
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part of the Bath Water is of an alcaline 
Nature; but it docs not ſeem to be de- 
rived from Lime Stone, as in that caſe 
it would have ſhewn its peculiar proper- 
ties after calcination, and conſequently 
have produced an ebullition with Spring 
Water, and increaſed its Heat. 


Ir alſo appears that the Calx of the 
Chalybeat Principle of theſe Waters re- 
mains in their Reſiduum, and may be 
reſtored by proper methods to its genu- 
ine Metalleity ; which is ſurely a con- 
vincing Proof that the general opinion of 
its being Holatile, is erroneous. 


Taz Earthy Ingredient of theſe Wa- 
ters is alſo to be obtained, by only mix- 
ing the Salt of Tartar or its Lixivium 
with them; for immediately on this 
addition, large white Clouds appear, 
and at length precipitate in a fine Pow- 
der; which (after being well waſh'd in 
ſeveral Waters, to ſeparate any part of 


the 
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the Alcaly which might have adhered to 


it) fermented violently with all the Mi- 
neral Acids in general. | 


Tuis Powder ſhews no Signs af 
Inflammability whatever ; it's merely 
an infipid, abſorbent, alcaline, chalky 
Earth. 


Tux laſt Principle which we find in 
the Bath Waters, is Elaſtic Air. It has 
been obſerv'd by Dr. Hales that they 
contain leſs of this Element than other 
Mineral or even Common Waters do ; 
and by tollowing his method of ſepa- 
rating the Air from Fluids , I ob- 
tained from a Florence Flaſk of the 
King's-Bath Water by 160 Degrees of 
Heat, a Bubble, whoſe diameter was 
only + of an Inch; from the Hot-Bath 
Water one of +; and from the Croſs- 


+ See Yeg. Static, Vol. 2, Page 270. 


Bath 
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Bath about the ſame quantity: Whereas 
a Florence Flaſk of common Pump Wa- 
ter yields a Cubic Inch of Elaſtic Air.— 
Thoſe of Briftol and Holt, a like por- 


tion; and Piermont Water, near twice 
as much. 1 


+ See Veg. Statics, Vol. 1, Page 181. 


CHAP. 
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How the BaTH WATERS are generated. 


W E lear from the preceding 
Analyſis, that Elementary Fire, 
Elaſtic Air, an Alcaline Earth, a Neu- 
tral Salt, Common Marine Salt, Iron, 
and a fine Aromatic Balſam, mix- 
ed together and diſſolved in pure 


Water, conſtitute theſe Fountains of 
Health. 


How Spring Water becomes poſſeſs d 
of thoſe rich Ingredients, or in other 
Words, how the Bath Waters are gene- 
rated, I ſhall now attempt to explain; 
and if Iam able to make an Artificial 
Water, which ſhall reſemble the Natural 
one in its moſt eſſential Characteriſtics, 

It 
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it is all that can be expected in io diffi- 
cult an Undertaking. 


Ir has already been obſerv d that theſe 
Waters bring up with them a very pe- 
culiar ſort of ſand, which is compoſed 
of an Alcaline Earth, Iron, and Brim- 
ſtone. Upon the ſuppoſition then that 
common Spring Water, by running 
through large Beds of this Sand, be- 
comes impregnated with the ſame Prin- 
ciples which we find in the Bath Wa- 
ters; let us try how far the imitation 
of them will ſuccced, by making this 
the foundation of our enquiry. 


I mixed with equal quantities of 
filings of Iron and of Stone Brim- 
ſtone, both reduced to a powder, 

about four Times their weight of 
Free- ſtone Sand. This Compoſition 
was moiſten'd into a paſte with 
common Water. In about 16 hours 
it became fo violently hot as to break 

in 


E 
in picces a ſtrong Earthen Pan in 
which it was kept; and it had 


lain ſcatter d, and ſmoaking on the 


Ground, for ſome time before it was 
dilcover d. 


Tuls accident render'd a repeti- 
tion of the Experiment neceſſary: 
Which being made in a metalline 
Vetjel, the Succels was equal to ex- 
pectation; for the Water poured on 
this Mixture grew hotter than that of 
the Bath, and having inadvertently 

{uttered a Farenheit's 'Thermometer 
to {ink too deep among the Ingre- 
dients, the Mercury was flung up to 
the utmoſt extent of the Tube, whoſe 
Scale meaſured 393 degrees, and 
the Bulb of it burſt. 


Tris Water in which the above 
Compoſition was digeſted, threw up 
a little Scum on its ſurface, and de- 
poſited an Ocre on the ſides of the 

E Veſſel 
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Veſſel which contained it. + It was 
tranſparent and vivid — It had an 
agreeable chalybeat taſte — It in- 
ſtantly turn'd purple with 'Tincture 
of Galls—Grcen with Syrup of Vio- 
lets Of an Orange colour with a ſo- 
lution of Quickſilver in Aqua Fortis 
— Milky with Oil of Tartar per De- 
liquium—It precipitated a ſolution 
of Silver, and ſhew'd no change or 
alteration whatever with Acids.— 
In all which particulars it perfectly 
agrees with the Bath Water. Some 
difference was however obſerv'd be- 
tween them, which aroſe from the 
different proportions of their ſeveral 
Ingredients; and not from the de- 
fect of any particular one, in the 
compoſition of the Artificial Water, 
which contained more of the Chaly- 


+ The Guides clear the Surface of the Baths of this kind of 
Scum every Morning before the Bathers come in.—An Ocre may 
be ſcraped off the Sides and Stone-Seats of the Baths, which are 
in moſt places tinged by it of a yellowiſh colour. 
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beat, and lefs of the Alcaline Princi- 
ple, than exiſts in the other. | 


Tur Artificial Bath Water left by 
evaporation a Reſiduum of a brown- 
iſh colour, which gave no flame on 
a red-hot Iron, but communicated 
a fine amber Tincture to ſpirit of 
Wine : And part of it being digeſted 
with diſtill'd Rain Water, and the 
| ſolution cryſtaliz'd, the fame ſpecies 
of Salts were obtained, as thoſe which 
the Natural Water yields by the like 
treatment. 


— — 


From this Analogy between the Ar- 
tificial and the Natural Waters, it is 
evident the latter are generated in the 
manner I have ſuppoſed. Thoſe ſmall 
differences which have been notic'd be- 
tween them will ſcarcely be call'd ob- 
jections to this Theory: For it would 
be abſurd to imagine that Chemiſtry 
can afford us the power of making ſo 
F 2 perfect 
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perfect a Compoſition, as that which 
Nature produces. It is the province 
of this Art to imitate her operations, 
and from that imitation to explain them. 
a or, as Mr. Lemery obſerves, + © Le 


c 
0 
0 
» 
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meilleur moyen d expliquer la Nature, 
(s1] pouvoit ctre employc ſouvent) ce 
ſeroit de la contrefaire, & den don- 
ner pour ainſi dire, des reprèſentations 
en faiſant produire les memes effects 
a des cauſes que Ion connoitroit, & 
que l'on auroit miſes en action. 
Alors on ne devineroit plus, on ver- 
roit de ſes yeux, & l'on ſcroit ſur que 
les Phenomenes naturels auroient les 
memes cauſes que les artificiels, ou du 
moins, des cauſes bien approchantes. 


Ir now only remains, that we ſhew, 


how from the action of theſe Bodies on 
each other, the ſeveral Principles of the 
Bath Waters are produced. To this 


+ Hiſt. de Acad. Roy. An. 1700. 
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end, 1t muſt be premiſed that Iron 
powerfully attracts Acids; and that 
Brimftone is compoſed of an Acid Spi- 
rit, a Bitumen and an Alcaline Part. — 
When theſc two Bodies then come into 
cloſe contact, a ſolution of the Iron, by 
the Acid Spirit of the Brimſtone, imme- 
diately commences. By this means, 
that Metal is converted into a Salt or 
Vitriol ; which Salt or Vitriol makes 
the Chalybeat Principle of the Bath 
Waters. 


Wren the Acid Spirit is thus ſepara- 
ted from the Brimſtone, its Bituminous 
and Alcaline Parts only remain: The 
former of which being rendered ſoluble 
in Water by the Aſſiſtance of the latter, 
conſtitutes the Su{phurecus Principle of 
the Bath Waters. +—Hence we lee it is 


+ Cette Balſam tire du ſouffre commun a une odeur grate & 
balſameque.—Ana)yſe du Souffre par M. Homberg — M. moirs 
de Þ Acad. Royal, An. 1703. 


im- 
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impoſſible that theſe Springs ſhould con- 
tain common Brimſtone, as in their 
production the texture of that Mineral 
is entirely deſtroy d, and it is robb'd of 
one of its Conſtituents. 


Tas Alcaline Principle of the Bath 
Waters is ſupplied either from Free- 
ſtone Sand, or ſome Chalky Earth: 
Probably from the latter, as the Artifi- 
cial Water was found to contain leſs of 
this Ingredient than the Natural one. 


Maxine Salt, or Sal Gemmæ (for 
they are both the ſame) is ſo univerſally 
diſtributed through the Bowels of the 
Earth, that there are no Spring Waters 
but what are impregnated with ſome 
portion of it. 


Tuß Calcarious Nitre, or Neutral 
Salt of theſe Springs, is compoſed of a 
Vitriolic Acid, and an Alcaline Earth; 
and does not, I believe, primarily exiſt 

in 


* 
in them, any more than it does in 
the Artificial Water, which has been 
made in their imitation; but is genera- 
ted while the Waters evaporate, For 
Heat applied to the Bath Waters, as 
well as to all other Chalybeats, deprives 
them of their properties of tinging with 
Galls ; that is, it ſeparates the Acid 
from the Iron by which it was render'd 
miſcible with the Water, and the Metal 
ſubſides: While the Acid Spirit, in 
which it was before diflolv'd, is abſorb'd 
by the Alcaline Earth, and this Neutral 
Salt is form'd. —Hence we ſee the 
Reaſon why no Vitriol or Salt of Iron 
is ever to be found in the Refiduum 
of Chalybeat Waters ; why this Princi- 
ple exiſts there in the ſtate of a Calx; 
and why from all Waters of this Claſs we 
obtain a Meutral Salt of the ſame kind. 


+ In Pyrmontanis, in libri una Salis medii grana vii ad x con- 
tinentur ; in Egranis & Salterenſibus grana plura ; in Sualbecen- 


fibus & Spadanis, pauctora, —1:i/ter de Aguar, Medicatarum na- 
turd ef nul, 
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Hor FMAN, ſpeaking of this Salt, ob- 
ſerves, © + That it cannot be diſcover' d, 
© by the addition of any particular Sub- 
© ſtances to the Water, but readily by 
* exhaling it to a dryneſs: For which, 
if the above ſuppoſition is admitted, we 
can be at no loſs to account. 


Taz laſt thing to be explained, is 
the remarkable heat with which theſe 
Waters are endued ; and here, it I have 
recourſe to the antient Opinion, that 
Fire is an Element ſui generis, and 
that it makes a part in the compoſition 
of all Bodies whatever; I ſhall not be 
unſupported by many great Names 
among the Moderns, ſuch as Honberg, 
Lemery, Graveſande, and Boerhaave. 
It may allo be added, that the late 


f Quod reagemium ope diſticulter admodum, vel plane non eru; 
& detegi poſſit, ſed ſola Liquotis exhalatione & ri/iccatione ſeſe 
conſpiciendum prabeat.,—tHofman de Elrmenti; Aquarum Mine- 
ralium, fc. Set. 50. 
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diſcoveries in Electricity tend very much 
to confirm and eſtabliſh this Doctrine. 
I chooſe therefore to aſcribe that great 
degree of Heat which is found in the 
Bath Waters to Elementary Fire, as to 
its moſt probable Cauſe. This, if it 
exiſts in any Bodies at all, does ſo moſt 
eminently in Iron and Brimſtone. It 
ſhould ſeem then, that theſe Waters, by 
waſhing off, ſeparating, and taking up, 
in their paſſage thro' the Earth, the 
Particles of theſe Minerals, ſet at liberty 
this impriſoned Element, which there- 
upon communicates its Warmth and Ac- 
tivity to the Fluid. 


I know not, whether I have given 
the Reader all the Satisfaction he ex- 
pected in the peruſal of the foregoing 
Sheets. This I am ſure of, that the 
Experiments were caretully made, and 
the Succeſs of them is faithfully related. 
The great Mr. Boyle obſerves, that 
Jo diſcover the Nature of Mineral 

(3 Waters 
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c Waters, i is a far more difficult taſk than 
© thoſe who have not tried would ima- 
© gine. The difficulties I met with in 
the preceding Analyſis, have thoroughly 
convinced me of the Juſtneſs of this 
Obſervation. But in proportion as the 
Attempt is arduous, the Candour and 
Indulgence of the Public may be 
hoped for. To them theretore it is 
ſubmitted, with that unprejudiced 
Temper of Mind which ought to be 
inſeparable from every Enquirer after 
Truth : And it any Gentleman who 
may make theſe Experiments after me, 
or may fall upon others more deciſive, 
ſhould diſcover any Errors in this little 


Trac, its Author will thank him for 
the information 
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"FIG; I. 


Shews the Salts of the Bath Water, as 


they cryſtalis'd at the bottom of a 
Glaſs Pan. 


The Squares are Marine Salt. 
EA 
The long Cryſtals are Calcarious Witre. 


The irregular Figures are made up of both, 


and are occaſiom d by theſe Salts ſhoot 
ing too near together, and thence pre- 
venting each other's Cryſtals from 


forming in their own, determinate 


Shape. 


FIG. 
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. 

Exbibits a C ryftal of the Calcarious 

Mitre drawn from the Mi croſco pe; 

with ſeveral portions of Marine o alt 
adbering to ih 


6000000000000 0000 


| N #. Y-+-:36 
Page 4, Note 2, read Syncſis.— Page 5, Note, read Gaudet.— 
Page 9, Line 2, read E//azs.—Page 49, Line , read Pri/matrc.. 
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